ABSTRACT. The distributions of lymphocyte subsets and monocytes in the peripheral blood mononuclear leukocytes of 72 normal children from 2 months to 135/,2 yr were examined using quantitative immunofluorescence analysis with monoclonal antibodies. Distinct decreases with age were found in the total leukocyte counts, the percentages and the absolute numbers of peripheral blood mononuclear leukocytes. The percentages of Leu-2a+ cells, Leu-7+ cells, and Leu-M3+ cells significantly increased with age, whereas the percentages of Leu3a+ cells, L e u 4 cells, and 2H7+ cells significantly decreased with age. As a result, ratios of Leu-3a+/Leu-2a+ decreased with age. No prominent differences with age were found in the proportions of Leu-lO+ cells and HLA-DR+ cells. Since a number of monoclonal antibodies directed against cell surface antigens of human lymphocyte subsets have recently become available, quantitative immunofluorescence analysis with these monoclonal antibodies and flow cytometry techniques has become technically possible (1, 2). The application of these monoclonal antibodies to clinical medicine has been providing not only new dimensions to the diagnosis of human diseases but also a new clinical parameter to monitoring therapeutic progress (3). . .
Since a number of monoclonal antibodies directed against cell surface antigens of human lymphocyte subsets have recently become available, quantitative immunofluorescence analysis with these monoclonal antibodies and flow cytometry techniques has become technically possible (1, 2). The application of these monoclonal antibodies to clinical medicine has been providing not only new dimensions to the diagnosis of human diseases but also a new clinical parameter to monitoring therapeutic progress (3) . . .
In proceeding to carry out the study on lymphocyte subsets in various kinds of diseases commonly encountered in childhood, we have noticed that ranges of values of lymphocyte subsets in healthy infants and young children that were examined as normal controls are apparently different from those in young adults and elderly humans previously reported (Yanase Y, Tango T, Okumura K, Tada T, Kawasaki T, unpublished data). Therefore, a more detailed examination was performed to determine the normal percentage of each lymphocyte subset in healthy children. Data from children with diseases can be compared with data from healthy controls.
PATIENTS, MATERIALS, A N D METHODS
Donors. Seventy All the values of lymphocyte subsets, monocytes, and the Leu3a+/Leu-2a' ratios were expressed as arithmetic mean + 2 SD.
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Age-related differences among 4 groups were tested for significance by multiple comparison test using Scheffe's procedure (14) . A probability of <0.05 was considered significant.
RESULTS

Age clffect. Total Leukocyte and Differential Counts. As shown
in Figure 1 , remarkable decreases with age were found in the total leukocyte counts, the percentages of PBL and the absolute numbers of PBL among the four age groups. According to the results of Scheffi's multiple comparison test (Table l) , an almost identical changing pattern was observed in the three items. That is, the youngest age group A had significantly high values as compared with the other three age groups, plus a significant difference in values between group B and group D was observed (pattern a). In the total leukocyte counts, however, there was no significant difference between group A and group B (pattern a').
Percentages of Lymphocyte Subsets and Monocytes and Leu3af/Leu-2a' Ratios. As shown in Figures 2 to 4 , the percentages of Leu-2a' cells, Leu-7' cells, and Leu-M3+ cells closely increased in parallel with age, whereas the percentages of Leu-3a' cells, Leu-4' cells, and 2H7+ cells clearly decreased with age. As a result, the Leu-3a+/Leu-2a' ratio markedly decreased with age, while no prominent changes with age were shown in the percentages of Leu-1 0' cells and HLA-DR' cells.
According to the results of Scheff6's multiple comparison test (Table 2) , three kinds of decreasing patterns with age were observed. In the percentage of Leu-4' cells, a significant decrease occurred after the age of 1 yr, but no significant difference among the three age groups older than 1 yr was shown (pattern b). The change in the percentage of Leu-3a' cells belonged to pattern a. In the ratio of Leu-3a+/Leu-2a' and the percentage of 2H7' cells, significant decreases were observed between children less than 3 yr old (group A or B) and older than 5 yr (group D), though there were no significant differences between group A and group B (pattern c). On the other hand, three different kinds of increasing trend with age were seen in the percentages of Leu2a' cells, Leu-7' cells, and Leu-M3' cells. Table 3 , distinct decreases with age were observed in the absolute numbers of Leu-2a' cells, Leu-3a' cells, Leu-4+ cells, Leu-10+ cells, 2H7' cells, and HLA-DR' cells, whereas no major change with age was indicated in the absolute numbers of Leu-7' cells and Leu-M3+ cells. The results of Scheffk's multiple comparison test were expressed in Table 4 Sex effects. No significant differences which could be attributed to sex were shown in the total leukocyte counts, the percentages, and the absolute numbers of PBL as well as of lymphocyte subsets and monocytes, or the Leu-3a+/Leu-2a+ ratios.
Absolute Numbers of Lymphocyte Subsets and Monocytes. As shown in
In the present study we demonstrated that the total leukocyte counts, the percentages, and the absolute numbers of PBL prominently decreased with age. In childhood the alterations of the normal total and differential leukocyte counts with age have already been established (15, 16) , and our results are in agreement.
Age-related changes in cell-mediated and humoral immunity have progressively been studied during the normal aging of experimental animals and humans (l7), but there are few studies on the effects of age on the lymphocyte subsets in childhood. No consistent observations of the aging of human lymphocyte subpopulations, i.e the T cell subpopulation identified by the sheep red blood cell rosette forming method and the B cell subpopulation identified by the cell surface immunoglobulin analysis method have been reported (1 8-24) . The reasons for the discrepancies in the reported proportional and absolute number alterations of T and B cell subpopulations with age reported are suggested to be due to technical differences, gender differences, and age classification (25).
With regard to exclusion of the technical differences, recent development of the application of monoclonal antibodies and flow cytometry methods allows us to obtain more precisely analyzed data. Consistent with our results, Yachie el a/. (26) reported that the proportion of OKT4' (helperjinducer T) cells was high and the proportion of OKT8+ (suppressor/cytotoxic T) cells was low in cord blood T cells as compared with in normal adults, and OKT4+/OKT8+ ratios decreased with age and reached near adult levels around 3 to 5 yr of life. The results of this study were also consistent with a study by Abo et a/. (9) in which it was shown that there was a progressive increase with age in the proportion of HNK-I + (Leu-7') cells.
The prominent decrease of B (2H7') cells and the increase of monocytes (Leu-M3+ cells) with age was demonstrated, although we could not find the relationship between the functional alteration with age and these changes in this study. However, in adulthood there are various reports regarding the effect of age on 1150 YANASE ET AL. t T h e number of subjects was 6 5 (A, nine; B, 19; C, 14; a n d D , 23).
$ T h e n u m b e r of subjects was 7 0 (A, 13; B, 20; C , 14; a n d D, 23) .
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T h e n u m b e r of subjects was 69 (A, 12; B, 20; C, 14; a n d D , 23). T cell subpopulations identified by monoclonal antibodies (27) (28) (29) (30) , although the reason for the differences shown of in these results is unknown.
Regarding values of normal adults in our laboratory, no significant differences in the values of any of the lymphocyte subsets and monocytes examined between young adults (from 18 to 29 yr) and group D (from 5 to 135/~2 yr) were observed (data not shown). In addition, the levels of the lymphocyte subsets and monocytes of children more than 3 yr of age were considered to be consistent with those of young adults, since no significant differences in the values of any of the lymphocyte subsets and monocytes examined between group B (from 1 to 211/12 yr) and group C (from 3 to 4"/12 yr) or between group C and D were shown, and the differences between group B and D were seen to be significant for most items in our results.
In order to evaluate diseases in children which may be associated with immunoregulatory changes, it is extremely important to determine the normal ranges of lymphocyte and monocyte subpopulations. PBL from individuals classified according to age must be analyzed using well-established and more specific methods. Therefore, it is essentially important for each individual laboratory to establish its own individual age-related normal reference ranges.
